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(54) YCTPOflCTBO fl/l* PACUIMPEHWfl 
CKBAXMH 

(57) M3o6peTeHne otmocmtch k ropHOfl npoM- 

TW M CTpOWTe/lbCTBy M M.6. MCn0i1b306BH0 A™ 
COOpyXBHMfl CKBdXMH nOA flpBflflTCTBWSlMW 

Kate c oAHoapeMeHHoA npotc/idAKOft icoxyxa 
win Tpy6onpoBOAd. tbk m 6e3 npOKJiaAKM. 



Ue/lb - nOBbltllOHHB H d AB)KH octh paGoTbt. Ycr- 

poftcTBO coAep)«cwT Tpy6y-/iHAep (T/1) 1, icoxyx 
(K) 9, npviBOAHoA Ban 2 m pa6oMHA opran (PO). 

nOCHeAHHfl BbmO/lHeH B BMA6 KOHWHCCKOrO 

pacKdTUBaioiuero moxbhm3mb, «a tueAicax skc- 
UOHTpMKOBoro BBiia 3 KOToporo pacnonoxenw 

K0HMM6CKM6 K8TKM 5. ripOAO/lbMbie OCM K8TK0B 

5 pacno/ioxeHbi nbA yr/ioM k och PO. Bail 2 
cicpeniieH c PO m pa3MeuieH c bo3moxhoctWio 
opameHMJi b Til 1 m/im b K9. Oamm kohgm PO 

C06AMH6K C B03MO*HOCTblO apdlMOHMll T/1 1 M 

APyroA - c K 9. Pe6pa 10 pacno/io*eHbi cmm- 

MOTpMMHO OTHOCWTenbHO OCM PO, M MX KOHI|U 

3dKpeniieHfai Ha Hapyxcxux noBepxHoemx T/1 
1 m K9. npw Bpau46HMM Ba/iB 3 BpautaeTC* M PO. 
a aro kbtkh 5 o6itaTbiBaiotcfl no aa6oto paciuw- 
pjIBMOft CfcBaXMHtl, npowsBOA* yn/tomeHMe 
rpyHTa B paA^B/lbHOM Hanpas/ieHMM. (IpM 
Bcrpese c aanyHOM pe6pa 10 BAdB/iMBaiOT ero 
b rpytfr mam paapyuiaipT. 3 m/i. . 
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M3o0peTeMVte OTHOcwrc* * ropHOA npo- 

MWlilAeHHOCTM H CTpOWeflbCTBy M M0X6T 6«Tb 

Mcno/ib309aH0 Ann coopyxeHMn ckbbxmh noA 
npennTCTeunMw, xax c oAHOBpeMenHoA npo- 
xnaAxoA icoxyxa mah Tpy6onpoaoAa, Tax m 6e3 
npoK/iaAM* 

Uenb M3o6p©TeHw - noBwiueHMe naAex- 
moctm pa6oTti. 

Ha <t*fr.1 noxaaana cxeMa cipowTe/ibCTBa 

KpMBO/lMHeftHOft CKBdXMHU C OAHOBpeMOHHOA 

npoxnaAxoA Tpy6onpoBOAa; na <J>mi\2 - ycr- 
poAcreo, npOAOnbHbiA paspea; Ha <J>wr.3 - paa- 
pe3 A-A hb $Mr.2. - 

YCTpoACTBO AAA paCUJMpCHMJI CXB3XMM 

copepxHT TpyOy-AMAep 1 , a xotopoA ycraHOB- 
nen Ha npoMexyrosHUx onopax(ne noxa33Hu) 

C B03MO*HOCTbK> BpaiUGHM A HpMBOAHOA Ban 2. 

Pa6wnA opran awnonHeH b bmac pacxaniBa- 

IQlUerO M6XdHH3Md C 3KCUeHTpMKOBUM Ba/lOM 

3, Ha uieAxax 4 KOToporo pacno/iGxenbi kohm- 
HecxMe kbtkm 5. nooAonbHue ocm cmmmotpmm 
pacnonoxewu noAymoM 1-6 x npoAonbnoA 
ocm pa6osero oprana tbkmm o6pa30M, mto npw 
BpatuBHMM Ba/ia 3 xancM 5 xaT»TC» b 3a6oe 
cxaaxMHti no cnnpann aoxpyr npoAonbHoA 
ocn. yxaaaNHUfl yron onpeAenner mar xaTxa 5 
- noABMy ero aa oamh o6opor eoxpyr npoAO/ib- 
noA ocm pafonero oprana. Oamh Konei* nana 3 
KMHeManneciui can3aH c npnBOAHWM aanoM 
2, HanpMMep. nocpcACTBOM My$Tu 6 m ycra- 

HOBiieH C B03MOXHOCTblO BpaiUeHMfl Hd nOA" 

tiJMnHHKOBOfl onope 7 OTHOciuenbHO 
Tpy6fahAMAapa 1. flpyrott xoneu Bana 3 ycrra- 

HOB/ieH C B03M0XHOCTbK> BpdUU6HMfl B OnOpO 

8 Ann pa6osero opraHa, xoropan pacnonoxe- 
na BHyrpM n po iota am BaeMoro xoxyxa 9. Tpy- 
6a-/tMAep 1 m xoxyx 9 coeAWHenu MexAy 
co6oA pe6paHM 10, KOTopwe pacnonoxeHu 

CHMMOTpMHHO OTHOCMTOnbHO npOAOnbHOA OCM 

pa6onero oprana m oxBaTueaxn pa6oMMA op- 
ran. KaxAoe pe6po 10 oahmm xohuom 3axpen- 
neno, HanpMMep, c noMotubto csapxM Ha 
' BHeuiHeA 6okoboA noBepxHOCTM Tpy6w*/iMAC- 
pa 1. a ApyrMM kohuom - na bhbujhcA 6okobo« 
noaepxHOCTM xoxyxa 9. A^dMetp KOHMMecxnx 
k&tkob 5 pacKBTWBaiomero MexaHM3Ma yBenn- 
sMaaeTCH ot Tpy6bt-nMAepa x Koxyxy 9. flpM- 

BOAHOfl BAA 2 npMBOAMTCJ* BO BpaiUBHWO OT 

Gypoaoro CTBHica 11. wrropwA ycraHOBueH c 
B03MoxHocn>io nepeMemeHwa no paMe 12. yc- 
TaHOBiiBHHOM b pa6oseM xoTnoBane 13.Koxyx 

9 moxbt noAAepxMBaTbcn na aecy c no- 
moiuho, HanpMMep, TpyGoyxnaAMMxoB (ho no- 

KB38HU). 

YctpoActbo Ann pactiiupeHMA ocaaxMH 

MOXBT MMOTb MHB6HT8pMU8 C6KUMM 14 M 15, 
C06AMH6HHMB COOTBCTCTB6HHO C Tpy(k)A-/IM- 

A«P0M 1 m c xoxyxoM 9, HanpMMep. c no- 
MOIUblO c»apicM. 



YCTPO^TBO Anfl paCUIMpBHMfl CKBdXMH 

pa6oraeT cneAyK>iuMM o6pa30M. 

M3 pa6oMero xoT/ioMHa 13 c noMomwo 6y- 
poaoro CTaHxa 11 npoCypMBaeTci nwonepHaw 
5 CKBdXMHa ao BbixoAa Tpy6w-/iMAepa 1 Ha no- 

BepXHOCTb B npMGMHOM X0T/106aH6 (HB nOKd- 

sbh). KxoHi4yTpy6u-flMAepa 1 BMecTo6ypoBoft. 

rCVlOBKM npMC06AMH»K)T MIIBBHTapHyK) 
UMK) 14. X XOHUy CeXUMM 15.npMCOBAMH*IOT 

10 xoxyx 9. noAAepXMaaeMwft TpySBoyxAaAMMxa- 
mm. 3aTeM BK/iK)Mdx>T npMBOA BpameHMft 6ypo- 

BOrO CTBHKa 11. XOTOpWft. npMBOAMT BO 

BpaiueHMe npMBOAHOA Ban 2 m kHHOMaiwecxM 
CoeAMHBHHbiA c hmm Ban 3 pa6oMero oprana. 

15 npM.BpameHMM nana 3 xbtxm 5 oQxoTUBatOTcn 
no 3d6oio pactuMpneMoA cxaaxMHu, npoM3so- 
Afl yn/iOTHOHMe rpynia b paAManbHOM HanpaB- 
nenMM, ocyiuecTBiuw npoTacxMBdHMe aa co6ofl 

20 xoxyxa 9. B cnyMae hco6xoammoctm AononMM- 
Te/ibHoe ycMnue Ann npotacxM8aHMii xoxyxa 9 . 
moxho C03AaaaTb noAdTMMKOM 6ypoBoro 
CTdHKd 11. kotopuA nepeAaet ycnnwe Mepea 
Tpy6y-nMAep 1 m pe6pa 10 xo*yxy 9. Hpn stom 

25 paOoMMft opran paarpyxeH ot ocesbix ycMnnft 
noAaTMMxa 6ypOBoro cranxa 11. IlpM Bcrpene 
pa6oMero oprana. HanpMMep, c BanynoM xarxM 
5 BAaanMBdKrr ero b rpyHT, ecnn hoaBonntor 
pa3Mepbi aanyna, EcnM pa3Mepu sanyna ne 

30 no38onfliOT xstxbm 5 BA&BMTb ero b rpyHT. to 
bo B3aMMOAeftCTBM6 BCTynaiOT pe6pa 10, koto- 
pue npeAOxpaM«x>T kbtkm 5 m Becb pa6oHMA 

OprdH OT nOnOMOK. flpM 3T0M paCCT0HHM6 

MexAy coceAHMMM pe6paMM 10 no nepMMerpy 
35 pS6osero oprana onpeAenneTcn pacneTHUM 
nyreM c yseTOM xapaKTepMCTMXM rpytrra, am&- 
MeTpa pacuiMpneMoA cxeaxMHu, yma xonyc- 
hoctm xaTxoa 5 m mx xon^MecTBa. Pe6pa 10 

B0CnpMHMM8K>T Ha Ce6» M3rM6aiOlUM« MO- 
40 MeHT, B03HMKaiOU(MA npM BnMCblBBHMM CMCTO- 

mm TpyGa-nMAep 1 -xoxyx 9 b aaAannyio 
xpMBonMHeAHyio TpaexTopnio, npeAOxpanwn 
ot yxaaaHHux Harpy30x paGoMMfl opran, mto 
AononHMrenbHO noewuiaeT HaAexnocTb ero 
45 pa6oTw. 

flpM paCUSMpOHMM CKBdXMH M 603 npO" 

xnaAKM xoxyxa 9 ycrrpoACTBO pa5oraeT aHano- 
rMMHO. B 3tom cnyMdo xoxyx 9 He 

npMCOeAMHPlOT X MH BBHTdpHO A C6KUMM 15 M 

50 nocneAHfl* npM nepeMet^eHMM ycrpoAcrea b 
rpyHTe BunonHner ponb CTa6M/iM3aT0pa hb- 
npae/teHHfl paciUMpeHMn. CTa6MnM3auMM Ha- 
npaaneHMfl pacuiMpneMofl ckb8XMhm 
cnoco6cTByeT Taxxe m HannsMe pe6ep 10. B 

55 A3HM0M cnyvae BxmoMeHwe npMBOAa noAdTMM- 
ra GypOBoro CTanxa 11 moxho ho npoM3BO: 

AMTb. 

OopMyna M3o6peTeHMB 
YcrpoAcT&o Ann paciUMpeHMn ckbbxmh, 
BPtmcnaiomee Tpy6y-nHAep, xoxyx. pa Comma 
opran, oamh kombu KOToporo coeAMnen c Tpy- 
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6o«-AMAepoM. a AP?"* " * «>*yxoM c B03- 
moxmoctmo BpameHMP. H npMBOAHOft Ban, 
CKpen/ieHHUft c patawMM opraHOM. o ,t n m h a- 
10 iS o e c a teM. mto. c ne/iuo hoBMUiemw 
naAexMOcm b pa6oTe. pa6o»m« opraM aunon- 
hoh e BMfle KOHimecitoro pacMTUBaiomero 

M6XaHM3Ha C aitCUeMTPMItOBUM BMOM M c ko- 
MMMeCKMMM KaTK8*M. yCTaHOB/IBMMMMM MB 



9KCU6HTpHK0BOM way. H npOAOflkHM* OCM KQ- 
Topux pacnoaoxBMM non yrnoM k npoAWifcHOW 
ocm pa6oMero opraMa. npM 9TOM ycTpoftcrao 
cHaOxeHO paCpaMM. cmmm(9tpmmho pacnonor 

XCOHHUMM 0TM0CHT6/I kMO npOAMbHOH OCM P»* 

6osero opraMa, kohiju kotopwx aanparoWMU 
ho M8py*MUx noBepxMOCtiix Tpy6M-aMA«pa M 
Koxyxa, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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[see Russian original for figure] 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 1 0 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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